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SYNOPSIS

A Umted Axr Ianes, Inc., Vickers Viscount 745D, N7LOS, Flight 823, crashed
2-1/); mles northeast of Parrottsvalle, Temmesses, at 1815 e.s.t., July 9, 196lL.
Thirty-four passengers and the four crewmembers died in the c¢rash. One passenger
died of inguriss followang a free fall from the aircraft before the crash. The
aircraft was destroyed by faire and impact damage,

Flight 823 was a regularly scheduled operation from Philadelphia, Pennsylvanmia,
tc Hhuntsville, Alabama, with en route stops at Washington, D. C., and Knoxvalle,
Tennessee, The flight operated without any reported discrepancies or difficuities
wnt1ll approximately 1810 e.s.t., when 1t was observed flying at low altitude trail-
1ng smoke., The flaght continued in a southwesterly direction and ait. a point approx-
imately 1.6 nautical males before the impact site, a passenger was seen falling from
the aarcraft, and a short time later a cabin window was seen falling. The aircraft
was then observed going into a nose-hagh attitude, the left wing and the nose went
down, and the sircraft dived ainto the ground, exploded, and burned.

The Board determines that the probable cause of this accident was an uncon-
trollable inflight fire of undetermined origin, in the fuselage, which resulted in
a loss of control of the aireraft.

1., TNVESTIGATION

1.1 History of Flight

The aircraft, N74O5, operated as Umited Air Lanes (UAL) Flaght 609 from
Raleigh-Durham, North Carolina, to Philadelphia with intermedaate stops at
Washington, D. C., Buffalo and Elmira, New York, and Williamsport, Pennsylvania.
The aircraft departed Raleigh-Durham at 07(}5.];/ and arrived at Phaladelphia at 1245.
The cgptain and senior stewardess of the flight from Buffalo to Philadelphia stated
that the flight was routine and the aircraft operated normally.

}:/ A1l times herein are eastern \standard time based on the 2h-hour cleck.
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The captain, first officer, and one stewardess served aboard UAL Flight 662
from Washington, D. C., to Philadelphia, Pennsylvania, arriving at Philadelpha at
approximately 1215,

United Alr Lines Flight 823, a Vickers Viscount 745D, NTLOS, departed
Pmladelpha at 1513 arriving at Washington, De C., at 155h. No discrepancies
were reported by the crew at Washington and no maintenance, other than servicing,
was required or performed prior to departure for Knoxville.

Flight 823 was a regularly scheduled domestic public transportation flight
from Philadelphia, Pennsylvamia, to Huntsville, Alabama, with 1ntermediate stops
at Washington, D. C., and Knoxville, Temessee. Flight 823 departed Washangton,
D. C., at 1636 with an estimated arrival time of 1813 at EKnoxville, Temnessee,

An Instrument Flight Rules (IFR) flight plan, faled for Flight 823 from
Washington to Knoxville, requested routing vaa Victor Airways 143, 1LO, and 16 at
an altitude of 11,000 feet m.sql. Following departure from Washington winth 35
passengers and a crew of four,=~/ the flight operated waithout any reported diffi-
culties to the Holston Mountain VOR.Q The crew reported to the Atlanta Air Route
Traffic Control Center (ARTCC) over that fix at 1758:35 and estimated their arraval
at Knoxville at 1821,

pproximately one minute after having reported passing Holston Mountain, the
crew requested a clearance to descend to the lowest available altitude., They were
cleared to descend to and maintain 8,000 feet. Three minutes later the crew cancelec
their IFR clearance. The controller offered to pass control of the flight to
Knoxville Approach Control when they were closer in and advised they could stay on
the Center frequency. Ab 1802:55 the crew responded to this transmission with "OK.®
This was the last lmown transmission from the airecraft.

The aircraft's radar target disappeared from the controller's scope at 1813:30.
At 181L, after waiting four sweeps of the radar antenna, the Atlanta controller
called the aircraft to advise them he had lost radar contact but he received no reply.

Numerous ground withesses observed the alrcraft flying at what they considered
to be 2 very low altitude. Witnesses estimated the altitude of the aircraft to be
from 200-500 feet above the ground along a line generally parallel to, but south of,
V16, The last 10 to 12 miles of the flightpath were observed by a number of ground
witnesses, several of whom stated they saw smoke of varying density apparently coming
from +the fuselage of the aireraft.

Flight 823 was first observed approximately 38 miles southwest of Holston
Mountain VOR at an estimated altatude of 5,000 feet descending. There was no visible
@afficulty at that tame. A wmtness who observed the aircraft from a position 11 miles

2/ A second stewardess boarded the aircraft at Washington for the trap to
Hintsville.

_3_/ Holston Mountain VOR 18 located 92 nautical miles east-northeast of
Knoxville VORTAC on Airway V16.

_LE/ The copilott's voice was 1dentaified as making the radio transmissions
after passing Holston Mountain.
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northeast of the crash site was the first to report seeing anything umsual. She
noted a violet red light burning on the fuselage., She could offer no further
clarification as to the localion of this laght. While she could read the company
nzme on the side of the aircraft, she dad not see any smoke. The time was about
16810 and the aircraft was estimated to be at an altitude of 500 feet.

The farst witness to report smoke from the aircraft was approximately five
mles from the crash scene. He stated that ". ., . smoke was coming out of the tail
part « o " and ". . . there were brown spots like the paint was off of i1t about
half way back on the body. . . ." Witnesses about one mile farther along the flight-
path did not observe anything unusual, except the low altaitude, uwntil the aircraft
had passed them at whaich time they observed smoke coming from the aircraft.

A number of witnesses about two miles from the crash site, near the flightpath,

did observe black smoke coming from the aircraft fuselage near the wings. A large
black object, later identified as a passenger, was observed to fall away from the
aircraft, followed by dense black smoke. The witnesses stated that the object dad
not strike the tail of the aircraft after coming out the left side over the wing.
Farther along the flightpath a braght object, later identaified as the left No., 9
emergency cabin window, fell from the aircraft. Heavy smoke was seen continuing

to come from the aarcrafti,

While the majority of the watnesses did not report seeing any fare, some
witnesses did report signs of fire in or on the aarcraft.

Shortly after the passenger and the window fell from the plane the aircraft
nosed up, the left wing went down, the aircraft nosed down and crashed into a rocky
wooded hallsade,

The crash occurred approximately Ll nautical mles east-northeast of the c
Knoxvalle VORTAC and about 2-1/h nautical mrles northeast of Parrottsville, Temnessee,=
at approxamately 1815, The accident occurred during daylight hours at an elevation of
approximately 1,400 feet m.s.l.

1.2 Inguries to Persons

The four crewmembers and 3} passengers were killed in the crash. One other
rassenger died of impact injuries after a free fall from the aircraft, landing about
1.6 nautical miles from the crash site.

1.3 Damage to Aircraft

The aarcraft was destroyed by impact and fire damage.
L.y Other Damage

Private property damage was confined to burned trees and ground cover.

5/ 83 03" k1" west - 36 OL' 36" north.
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1.5 Crew Information

Captain Oliver E. Sabatke, L1, held airline transport pilot certaficate
No. 179853 with rataings in DC-3, DC-3S, DC-6/7, Lockheed Constellation, and
Vickers Viscount. His last Viscount proficiency training was completed June 30,
196}, 1n the Viscount simulator. His last physical examination was completed
April b, 196L, wath no lamitations. He had a total of 15,665 hours flying time
ancluding 1,700 hours in the Viscount. Has original checkout in Viscount aircraft wa:
May 18, 1957. Captain Sabatke had a 2l~hour off duty period prior to his first
flight on July 9, 196h, and had been on duty 6:19 hours at the time of the accident.

First Officer Charlesf L. Young, 37, held airline transport pilot certificate
No. 72132l with a Vackers’'Viscount rating. He passed a first officer's proficiency
check 1n the Viscount February 7, 196k, and his last en route check July 7, 196li.
His last physical examination was completed January 1k, 196lL, wath a limitation
attached that "Holder shall wear correcting glasses while exercising the pravileges
of his airman certificate." He had a total of 7,715 hours flyang taime including
2,100 hours in Viscounts, and had passed a type rating check in the Viscount
February 1L, 1963. He had a 25-hour rest period before reporting for duty July 9,
196l;, and had been on duty 6:19 hours at the tame of the accadent.

Stewardess Carole L. Berndl, 21, was employed by United Air Lines, Inc.,
February 1, 1963. She had completed her last recurrent training May 12, 196k,
and had 11;°08 hours rest period before the flight.

Stewardess Vargima K. Volimer, 22, was employed by United Alr Lines, InC.,
March 11, 196k, and completed her last competency check April 20, 196L, She had
an 18:0l-hour rest period prior to this flight.

l.6 Mircraft Information

N7TLOS5, a Vickers Vascount 75D manufactured November 1l, 1955, with manufac-
turerts serial No. 103, was owned by Umited Air Lines, Inc. The airframe had fiowm
23,80l hours and had undergone a numbered inspection (#2) 180 hours before the
accident. The aircraft received a preflight check sax hours before the accident
and was given an en route preflight inspection just prior to takeoff from Washington.

The aircraft was powered by four Rolls Royce model Dart 510 engines equipped
with ROTOL Ltd. propellers model R130/L-20-L/12E with RA 258k2 blades anstalled.
Total times of engines and propeller hubs were:

Engine No. Total Tame (TT) Time Since Overhaul (TS0)
1 19,003:18 2,491:30
2 17,817:29 3,718:05
3 17,689:59 3,585:08
N 19,525:30 2,h38:23
Propeller No. Total Time (TT) Tame Since Overhaul (TS0)
1 19,005:27 2,L37:30
2 2,896:32 2,896:32
3 19,333:06 1,003:L5
L 21,137:37 2,438:23
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411 the propeller blades had the same TS0 as their hubs. The TT on the
blades of Nos. 3 and l} propellers were identical with their hubs but the total
toime of the blades on No. 1 propeller was 15,312:58 and on No. 2 propeller was
205376:280

A review of the maintenance records revealed there were no known discrepan-
cies when the aircraft left Washington. The records indicated that N7hO5 was
maintained 1in accordance with existing Umted Air Lines, Inc., and FAA approved
darectives waith the exceptaon of the deletion of a turbine blade inspection of
No, 2 engine during the last block overhaul, and a similar deletion of an inter-
cooler air inlet cleaning operation. The aircraft and powerplants were reported
to be axrworthy at the time of departure from Washington.

The takeoff weight of Flaght 823 was 58,948 pounds and the weight was
estimated to be 51,468 pounds at the taime of the crash. Maxamum allowable takeoff
weight for runway 33 at Washington National Airport was 60,600 pounds. The center
of gravity (cego) 1lomats for the flight were 9 percent Standard Mean Chord (sMC) for-
ward and 26 percent SMC aft, The aircraft was within these lamits at takeoff and
was computed to be waithin limis at the time of the crash.

The aarcraft was loaded with 10,900 pounds of Jet Aé/ at takeoff and was com-
puted to have 6,327 pounds of fuel aboard at the tame of the crash.

1.7 Meteorological Information

The United States Weather Bureau (USWB), Washington Office, 1ssued an aviation
area forecast at 13L5 valid for 12 hours beginning at 1h00, which included Washington
D. C., eastern North Carolina, and Virgimia. A brough was reported extending south-
westward from a low off the New Jersey coast. Throughout the area clouds were fore-
cast at 3,000 feet scattered variable to broken; ceilings 10,000 feet broken variable
to overcast; scattered ceilings of 1,500 feet broken, 5,000 overcast; visibilaty two
miles in light rain, showers, or thunderstorms with light rain showers; becoming
3,000 feet scattered, ceilings 12,000 broken and eight miles wasibilaty by 2200.
Thunderstorms were forecast to be more numerous in West Vairginia through western
Virgimia and western North Carolina. The freezing level was forecast to be 11,000
to 12,000 feet with brief moderate, possibly heavy icing above the freezing level
1n heavy showers and thunderstorms, Brief severe turbulence was forecast to be
lakely in thunderstorms.

The USWB office at Memphis forecast squall line thunderstorms over western
Termessee from 1500 to 2100. Central and eastern Tennessee were forecast to have
ceilangs at 2,000 to 3,000 feet broken, variable to scattered, 10,000 overcast
variable to broken with layers merging and tops to 40,000 feet and, 1n scattered
thunderstorms and heavy rain showers, ceiling 500 feet overcast, vaisibilaity one
mile., Heavy mixed 1cing was forecast an thunderstorms above the freezing level at
12,000 to 13,500 feet.

The Knoxville terminal forecast 1ssued by USWB Memphis at 1145 valad for 12
hours begimming at 1200 called for scattered clouds at 3,000 and 30,000 feet with
a chance of a thundershower.

6/ Standard Kerosene turbine engine fuel.
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The crew was provided with the latest available weather sequence reports
for their route before departure from Washington.

The ground witnesses reported that the weather in the accadent area, and
along the last segment of flight from Holston Mountain, was clear and calm, wrth
a few high scattered clouds. The accident occurred in day VFR conditions about
1:}40 before sunset.

1.8 Axds to Navaigation

There were no reported discrepancies of ground or airborne navigation equip-
ment durang the flight., The aircraft came under radar observation and control of

the Atlanta Alr Route Traffic Control Center at 1735. Both primary and secondary
radar targetsz/ were observed until they disappeared at 1813:30, some 15 minutes

after passing Holston Mountain VOR. The center's radar had been flaght checked as
usable down to 6,000 feet m.s.l. along Vaictor 16 from Holston Mountain VOR to the
Ottway Intersection 39 miles southwest of the VOR. Radar beacon targets had been
observed along this portion of Victor 16 down to an altitude of 1,000 feet m.s.l.
The last altimeter setting given the crew of Flaght 823 was 29.87 inches for Knox-—
ville by Atlanta Center.

The Knoxwville VORTAC was operational durang the period Flight 823 was flying
between Holston Mountain and Knoxville,

1.9 GCommunications

There were no reported discrepancies in air to ground communications during
the flight from Washington to Holston Mountain,

The flight was observed on radar to pass Holston Mountain VOR at 1757. The
crew called at 1758:35 and reported passing Holston Mountain at 1758, At 1759:L5
the flight requested the "lowest altitude available" and was cleared to descend to
and maintain 8,000 feet. At 1802:45 the flight canceled their IFR clearance. At
that time the Atlanta controller offered to hand the flaght off to Knoxville Approach
Control when 1t got a lattle closer in, i1f they would stand by on the Center fre-
quency. At 1802:55 the flight acknowledged this transmission wath "OK." This was
the last known transmission from the flight.

At 1814:10 the Atlanta controller called the flight to report his loss of
radar contact but received no reply. All other attempts by him to contact Flight 82
were fruitless.

There was no evidence of an emergency or any unusual situation in any trans-
mission by the crew,

1.10 Aerodrome and Ground Facilities

Not involved in this accadent.

Z/ Primary radar targeis are reflections from the aircraft surfaces.
Secondary radar targets are electromic returns from a radar transponder aboard
the aircraft.



1.11 TFlight Recorder

The aircraft was equipped with a Lockheed Aircraft Service model 109C flight
recorder, serial No. 578. The recorder was 1nsta_'!_lg? in the electrical compartment
below the cabain floor at fuselage station (FS) 389.2 The recorder shell was
crushed to one-half 1ts oraginal diameter and had separated due to shear loads, The
contents were exposed to fire which destroyed the aluminum recording tape. No usab]
information was available., This 1s the first recorded instance of the destructaon,
by fare, of recording tape in a Lockheed recorder.

1.12 Wre ckage

The aircraft struck on a hS5-degree, heavily wooded slope at an elevation of
approxumately 1,400 feet m.s.l. The heading on impact was 135 degrees, the nose
was approxamately 55 degrees below the horizon, and the bank angle was about L5
degrees left wing down. The wreckage, except the No. 9 emergency waindow and some
small pieces from the cabin interior, was contained in an area 300 feet long and
200 feet wade.

A 1/2 to 3/ mle wide ground search was conducted for 5-1/2 miles back along
the flaghtpath from the impact sate. The No. 9 emergency window, scraps of cloth
from the cabin interior, an emergency exat placard, and parts of a wandow seal were
located 2,320 feet, on a magnetic bearing of 035 degrees, from the primary wreckage
site. The cabin material was scattered over an area which extended about 600 feet
from the window. The free-fall victim was located 8,100 feet, on a magnetic bear-
ing of 030 degrees, from the primary wreckage site. A cigarette lighter wath a
clear plastic fuel reservoir 7/8 full was found near the body. No other material
from the aircraft was found along the flightpath.

The aircraft wreckage was fragmented and severe ground fires burned for
several hours after the accident. All major components were accounted for at the
accident scene and there was no evaidence of pre-impact structural failure. The
landing gear and flaps were retracted. The pramary flight control trim settings
were: alleron, one degree right wing down; elevator, one degree nose down; and
rudder, 3/li degree, nose right.

The engines were rotating with the propeller blade angles 1n the flight range
at the time of impact. The powerplants revealed no evidence to suggest feilure or
maloperation.,

The hydraulic and electrical systems components, including lines and wiring
respectively, were extensively damaged by impact and, in part, destroyed by fire.
However, an exammnation of the pieces that were recovered did not reveal any
evidence of system failure or malfunction, One electrically operated fuel boost
pump and the NESA ainverter showed rotational damage,

The flaght control system utilizes push-pull rods beneath the caban floor,
located to the left of the fuselage centerline., Except for terminal ends and some

steel sections, these rods are made of alumnum, Portions of the aluminum material
were destroyed by fire.

B/ Fuselage stations (FS) are measured in inches from a zero datum point ab
the nose of the aircraft.
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Despite impact and fire damage, some information was obtained from the
navigation and communications equipment. The two VHIF radio transmitter selector
swtches were positioned on "No. 1 VEF Com.™ The No 1 VOR navigation receiver
was tuned to the Knoxvalle VORTAC. The No. 2 VOR receiver could not be adentirfiede.
The omni bearing indicators read 066 and 148 degrees. The cockpit control head of
the Alr Traffic Control (ATC) radar beacen transponder was recovered positioned or”
Channel 11, Mode B; however, the Atlanta ARTCC radar had been receiving Channel 11,
Mode A., Of the two automataic direction finding loop antennas, only one provided
bearing information, 096 degrees. The distance measuring equipment (DME) as recover-
ed was tuned to the Knoxville VORTAC with the mileage module locked at L7.5 miles.
One altimeter was recovered, set at 29.82.

1.13 Fare

Both inflight and post impact fire occurred in this accident. The extent of
the post 1mpact fire as well a2s the extensive break-up hampered the investigation
with respect to origin and progress of the fire. However, a comprehensive mock-up
did permit some determinations in these regards.

Ground witnesses established by observations of smoke that there was an inflz ght
fare. Burns and soot depoesits on the free-fall victim and fire damage to bats of
cabin material that fell away from the post i1mpact fire area located inflaight fire
in the passenger cabin of the aircraft.

Examination of the wings, empennage, and powerplants did not revezl any evidence
of 1nflaght fire.

The fuselage beneath the cabin floor and rearward of the main spar (FS-l1lL)
contains the fuel burning Jamtrol heater and 1s also the section through which the |
engine fuel system cross-feed lane passes, The fuel line runs within a shroud which
is vented to the outside. In the event of a double leak involving both the fusl
lane and shroud, fuel would not be released into the fuselage during pressurized
Flight. The janitrol heater i1s not used in flight, There was no evidence of in-
flight fire 1n this area, This 15 the only portion of the fuselage that has engine
fuel carrying lines,

Beneath the caban floor, from FS 335 forward encompasses the cargo comparimsnt
and spaces containing some electracal equipment, including the inverters. Sufficient
unburned carge and arrplane material was recovered from this area to eliminate the
possibility of inflight fire in thas portion of the fuselage. ILaikewrse, the invert-
ers did not reveal any signs of operational over-temperature, The investigation
included a check of the cargo and stowed personal luggage for hazardous materials
with 21l andications being that none were aboard,

The remaining portion of the fuselage beneath the caban floor between FS 335
and FS Ll 1s known as the electrical bay. The generator and starter circuits are
brought into the fuselage by means of feed-through studs through the fuselage skin
at each side of thas compartment. Through stud detail design provides specific
safeguards to preclude conductor to ground faults. Carcuits from these studs run
to main distribution panels mounted on tne forward face of the main spar. Also
within this compartment are most of the electrical system control and switchang
relays utilized in the electrical supply system, the batteries, and a freon compres.
sor. Hydraulic lanes, some of which may be pressurized, depending on system demand,
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also run through this compartment. A degree of asclation of the hydraulic lines
from the electrical components was atiained in the design by physical separation
and barriers. Fire damage 1n the electrical bay area was extensive, particularly
on the left side. The majority of the components were destroyed or not recovered,
Examination of the recovered electrical components did not reveal any evidence of
a heat generating fault. One battery terminal did show an arc produced mark. No
evadence of a hydraulic line leak was found. There was no consistent pattern of
inflight fire discernible in this area. Smoke patterns on the main spar cap as
well as soot and discoloration patterns on seat track preces that were installed
between FS 335 and FS L1l were given detailed attention., Clean fracture and scrape
marks next to scoted or discolored areas and discoloration of seat track pieces on
the underside, which 1s exposed in the electric bay, contrasted with clean upper
surfaces which are i1n the passenger cabin but not exposed.

An inflaght fire exasted in the passenger-occupied portion of the cabin. The
only flammable liquad carried as a part of the airplane above the fuselage floor is
hydraulic fluid in a reservoir located an a compartment between the carry-on luggage
rack and the lavatory. The reservolr was damaged by impact and fire and was empty.
The fire damage pattern in and about the reservoir compartment did not support
hydraulic fluid as a contributing factor to the fire, Another source of flammable
fluad known to have been aboard the aircraft was a one-gallon cam containing a com=
mercial paint modifier. This can was recovered in the wreckage area, crushed wath
no evidence of fire damage to either the can or 1ts paper wrapping.

Fire damage and smoke patierns were found in three general areas of the
passenger cabin., These were (1) Beneath No. 4 window on the left side from approxa-
mnately FS 388 to FS I%95; (2) On the cabin side of the forward bulkhead, FS 198, on
ats left side; (3) On the exterior wall of the forward lavatory, right side at FS 232.
There were other isolated areas of fire or scot damage throughout the cabin includang
the lower half of the No. 9 wandow, on several public address system speakers, and on
Some passenger seatsS.

Under the No. L wandow there was heavy sooting of the shear cleats of the string-
er which were tightly compressed against the fuselage skin during breakup. Clean
(imsooted) breaks were noted 1n the sooted areas under the window as well as clean
areas where flush rivets had been pulled from the structure.

Two large sections of the left forward bulkhead, FS 198, had received fire
damage. The vinyl material that covers the top half was maissing but the backing
materaial was not damaged while the bottom half was heavaly matted with a deep scot
pattern. Another piece of decorative wall material was heavily sooted and matted
but the splintered edges of the plywood backing were comparatively clean. The front
wall atbtachment bracket for the blanket rack was moderately sooted but was clean
under the rotated reinforcement plate. Most of the fuselage former sectrons from
FS 399 aft to FS 618 dasplayed daistinct unsooted areas that were coverecgi /by blanket
rack support brackets before breakup, A portion of a soundproof windows was

9/ The soundproofing window 1s a second piece of plexiglass mounted inboard of
the regular window covering the entire window opening, These soundproof windows are
located at the Nos. 1 and 2 wandow positions and can be 1dentified by their lack of
contour and the special plastic used in them.



- 10 -

recovered coated on the i1nside wath soot and a white deposit which was simlar to -
the white smoke gaiven off when the vinyl cover on the left forward bulkhead 1s burnec
The plastic wandow material had flow marks on 1t which indicated that 1t had been

heated to approximately 626°F., while 1n an upright position. There was alsc evidence
of pre-impact fire in the carry-on baggage rack and other areas in the forward cabin.

The farefapghting equipment aboard the aircraft was examined to see 1f 1% had been
used, Fire extingmshing systems are provaded for the engines, underfloor cargo com-
partments, the Janmitrel heater, and the cockpit and cabin., Three of the four engine
fire bottle discharge heads were recovered but none showed signs of having been dis-
charged by electrical means. The forward cargo compartment COo extinguisher had been
fired electrically. No positave determination could be made as to whether the Jani-
trol heater compartment €0 extinguishers had been fired. One of the two cabain COo
fire extingmshers had been discharged and a cabin water extinguisher had been pre-—
pared for discharge; however, 1t had not been expended.,

A flight crew walk-around oxygen bottle was recovered with the control valwe
opens. The rubber diaphragm in the regulator had been disccolored by smoke, One
passenger oxygen bottle was found wath the shutoff valve "open." A portion of one
of the three installed flight crew full-face smoke masks was recovered but there was
no evidence of 1ts havang been in use.

A11 three supercharger spill valve actuators were found with their actuating
rods 1n the "supercharge spall" position. This setting would dump supercharger aix
overboard rather than using 1t to pressurize the cabin. The caban pressure control
located in the cockpit was set at the "sea level® selection and the cabin cutflow
valves were found in the manually depressurized position. The unpressurized flaght -
valve electracal actuator was found in the "depressurized" position.

The interior locking mechanisms for the No, } and No. 9 windows on the left
s1de were found in the unlocked position, and the captain's direct vasion (DV) window
was found unlocked and partially open. The copilotts DV window track and frame with
attached cockpit liner showed evidence of heating and sooting. Adjacent portions of
the cockpit liner that had been covered before breakup were clean. The wandow posi—
tron at impact could not be determined. There was no evidence of an inflight fire
originating in the cockpit portion of the fuselage.

The engines, underfloor cargo compartments, and the Janitrol heater are equip-
ped with fare detection systems. The captain of the previous flight in this aircraft

testified that he detected no problems with the fire warming systems when he tested
them.

There 15 no smoke detection system other than crew sense of smell or observa-
tion of smoke in the aircraft.

In normal operation cabin air 18 drawmn down under the cabin floor and circu-
lated back into the cabin by the recirculating fan through ventilators in the cockpit
and cabin, Any smoke generated under the cabin floor would be transferred to the

cabin and cockpit within seconds where 1t would be seen or smelled by the crew and
passengers,
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1.1 Survival Aspects

Thais accident was non-survivable and no studies were made of the structure
from that standpoint,

1.15 Tests and Research

The passenger that fell from the aircraft exited through an emergency
window over the lefi waing. Witnesses who saw him fall said he diad not strike
the empennage but fell nearly straight down. An aerodynamic study as well as
the body injury pattern confirmed the witness observations., He died of injuries
received on mmpact with the ground. He had received burns on the hands, face and
neck before death but had only a few carbon gaytlcles in his trachea and a carbon
monoxide level of faive percent in his blocd.——/ The upper portiocus of his clothes
were 1umpregnated with soot. There was no evidence of ground fire where the body
was recovered.

The Armed Forces Institute of Pathology (AFIP) performed a number of tests
of specimens from both crewmembers and passengers for the Board. Tests for carbon
monoxide were not done on the flight ecrew due to a Jack of suitable specimens.
Passenger toxacological examination results were negative; no elsvated carbon
monoxide levels were found; no significant amount of alcohol was found; and tests
for methylbromde yielded negative results. Histological exammation of the seven
recovered respiratory tract specimens revealed only a small number of carbon parti-
cles in each.

Federal Bureau of Investigation laboratory tesis were accomplished to verafy
evidence of heat and smoke deposits; analyue various deposits on aireraft parts
and on the free-fall victim's clothing, and evaluate possible ewvadence of sabotage.
No residues were found to indacate that an explosion occurred aboard the aircrafte.
The reports did describe evidence of considerable heat or fire damage and sooting
to various components within the caban, cockpit, and under the cabin floor aft of
the cargo pit and forward of the main spar,

With the Board'!'s concurrence, British Aircraft Corporation laboratory tests
were conducted on samples of aircraft structure, components, and the free-fall
victim's clothing, These examinations consisted of exposure of ultra-violet laght,
X-ray, infra-red and emission spectroscopy, microscoplc and visual observation.
Their test results indicated that there was evidence of cabin fare on seats, windows,
forward bulkhead tram, and the carry-on luggage rack. The sidewalls of the carry-on
luggage rack had been exposed to temperatures on the order of 122°F., and the plas-
tic material from z soundproof window had been exposed to temperatures of 62(°F.
They were best able to duplicate the heat damage to the free=fall victim's clothes
by burming and quenching a fire of lighter fiuwid in a sample of the material, They
dad note the presence of black deposits on the bottom of seat track samples, taken
from an area over the electrical bay, with none on the top of the samples. They
concluded, however, that the deposits had more the characterastics of lacquer than
s00t.

10/ Any concentration of less than 10 percent carbon monoxide 1s considered
negative,
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The National Bureau of Standards prepared a number of electron photo-
micrographs of carbon specamens taken from the free-fall wandow and passenger!s
clothing, and from various components of the aircraft found at the main wreckage
site, pramarily from under the cabin floor between FS 317 and FS 13k, They con=
ducted tests to determine the effects of various temperatures on paint on pieces
of seat track and underfloor runmners taken from the aircraft wreckage. They also
examined the Jamitrol fire extinguisher bottle firang strip. Alumnum paint
samples exposed to heat of less than LOO°F. for two minutes showed no visible
effects. Color changes began after exposure for two minutes at 100°F. and blister-
ing began 1n two minutes at LSO°F. At S00°F. the paint darkened to dark brown or
black. These results were used 1n conjunction with the electron photomicrographs
to study various components of the aircraft for ewvidence of faire in flight. The
examination of the Janztrol bottle firing sbtrip was i1nconclusive and no determina-
tions could be made regarding the conditions under whach i1t fractured.

The photomicrographs of the carbon specimens were forwarded to a specialist
in an effort to determine the identification of the materaal that produced the
soot found on the wreckage and the free-fall vactim's clothang. The carbon deposiis
taken from both the free-fall items and under floor wreckage at the crash site were
identified as being the produce of incomplete combustion of saturated aliphatic
hydrocarbons. Examples of this type of fuel are kerosene, gasoline, paraffin,
hydraulic fluid, lighter fluid, and naphtha. Of these examples, only kerosene,
hydraulic flwd, and laghter fluid were known to be aboard the aircraft. The
Iighter fluid was not known to be aboard in sufficient quantity to produce the
amount of fire experienced. Kerosene in the form of engine fuel and hydraulic
fluad were aboard the aircraft in quantitye.

Addaitional studies of the fire damage were made by a specialist from the
Massachusetts Institute of Technology and tests to determine the effect of heat
on aluminum surfaces were made under his darection, These tests, made under
laboratory conditions, included the exposure of numerous painted and unpainted
specimens to open flames an one seriles and to oven heating in another series.
In the open flame tests, kerosene, hydraulic fluid and turbine engine o1l were
used with both oxidizing and reducing atmospheres to produce scot deposits on the
test specimens., In these tests 1t was found that soot was deposited only on those
portions of specimens in the line of flame i1mpingement. Scratches in areas of
light sootang remained clean and bright, but became dark with progressively heavier
deposits of soot, The soot burld-up in scratches and cuts was also a funciion of
flame impingement angle. In another series of tests, individual specimens were
dapped 1n one of the above-mentioned flmds prior to insertion in the oven. They
were retained 1n the oven for five minutes at temperatures ranging from LSO°F., %o
1000°F. Both oxidrzaing and reducing atmospheres were used. In these tests painted
aluminum surfaces darkened progressively to 800°F. Above this temperature the dark
coloring disappeared and the surfaces became silver gray. Between 700° and 800° the
fluad deposits burned, leavang black deposits on all surfaces, At lower temperatures.
scratches and edge cuts on specimens remained braght, independent of the surface
discolorataon caused by the fluids and other deposits on surface finishes on the
specimens. From these tests and comparison with the underfloor wreckage of NTLOS,
he concluded that there was no positive evadence of an underfloor fire prior te
impacto
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1.16 Additional Information

Investigation of insurance purchased by passengers and crewmembers disclosed
no suspect areas. Nothing unuswal was noted regarding the passengers or baggage
that went aboard the aircraft and there was no known hazardous cargo aboard the
aircraft.

2. ANALYSIS AND CONCLUSIONS

2.1 Analysis

Crew training and certafication were not considered to have a causal relation-
ship to this accident. The weight and c.g. of the aircraft was wathan limits at
takeof f and computed to hawve stayed wathin limits uwntil the crash. There was no
evidence that the weather, sabotage by explosion, any failure of the powerplants,
or the primary aircraft structure played a part in this accident. The Air Traffic
Control handiing of the aircraft was routine throughout the flight. There is no
evidence of improper aircraft maintenance or that the aircraft was not airworthy
at the time of 1ts departure from Washington.

There was no andication of any difficulties aboard the aireraft untal after
1t passed Holston Mountain VOR. Having passed the VOR, the crew began a normal
en route descent in VFR conditions that would have brought them anto the Knoxville
area at a reasonable altitude 1o maneuver for a landing. Their descent was pro-
bably normal, 1.e., approximately 1,000 feet per minute until they canceled their
IFR flight plan at 1802:45. There was nothing in their transmissions to indicate
they were havang any difficulty at that time. The aircraft should have been atb
approximately 11,000 feet and about 2l; miles southwest of Holston Mountain when
they canceled their IFR flight plan.

At some time during the descent, the aircraft deviated to the south of V16
but was proceeding approximately parallel to the airway. No reason can be assigned
to this deviation. The first witness believed to have seen the aircraft was 38
nautical miles southwest of Holston Mountain. He estimated the aircraft to be
;,000 feet (approximately 5,500-6,000 feet m.s.l.} above the terrain and the air-
craft appeared to be normal at this time. The aireraft appeared to be following
a nearby river, in a descent, and was about B miles south of the airway centerline.
Three males farther along the flightpath, at approxamately 1810, the aircraft was
observed about 500 feet above the ground. The aircraft contimied to operate at
very low altitudes and well to the left of the airway from this point on to the
crash. The average rate of descent from imtiation to level off at an estimated
500 feet above the ground was about 1,200 ft. /min. and the average ground speed
was 174 knots from 1mtiataon of the descent to impact., This indicated that
tne flight!s airspeed was reduced from a cruising speed of 237 knots to some loweT
value and that the descent was continued to an altitude above the ground lower than
that normally utilized in transport operation.

It 15 believed that the crew discovered a fire sometime during the period
between cancelling their IFR and before being observed in a descent about 4,000
feet above the ground.

As previously stated there was extensive fire damage in the electrical baye
However, this fact alone cammot be considered significant. This area in the
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Vascount, as in the majority of low wang configured aircraft, 1s in close
proximty to and between the fuel tanks, Thus, an a breakup, this 15 a likely
area to receilve a substantial quantity of the spilled fuel and in turn to be
heavily damaged by post impact fire. Thais fire damage pattern has been observed
in many accidents where post impact fire occurred. The somewhat conflicting soot
and discoloration patterns observed on certain 1solated pieces from the electric
bay area dictated further considerations with respect to inflight fire, The only
laikely source of overtemperature in this compartment 1s a gross electrical fauld
to ground, The emergency procedure executed by the crew does not support a gross
electrical system maifunction. An electraical source smoke or fire emergency 1s
combated by turning the emergency power switch on and placing the battery master
gwitch and generators off. Equipment that was operating at impact and DME opera-
tion to five mles before impact shows this particular emergency procedure had not
been executed, Historically, under~the-floor fires that have persisted to a cata-
strophic stage have burned through the relatively light fuselage belly skin, have
been observed by witnesses when present, and have left a path of partially burned
debris on the ground. This did not happen in thas case. TFinally, 4o wnvolve the
hydravlic fluad in an electric bay fire would have required two essentially simul-
taneous failures, fluid leakage and an electracally induced overtemperature or
sparking situation for ignition. Physical evidence fails to support either of
these occurrences. Although the object of a great amount of investigative effors,
the origin of the fuselage fire being in the electrical bay could not be estab-
lashed on the basis of the available evidence,

Burns on the free-fall victim and fire-damaged passenger cabin material
found remotely from the primary impact and ground fire area established conelu-
sively that there was an inflaght fire 1n the passenger cabin, Evadence of use
of the portable cabin (0, extinguisher and the attempt to use the portable water
extinguisher, together with the open valwve of a flight crew walk-around oxygen
bottle are suggestive of the first officer having gone back to the cabin to faight
the fire a few minutes before the crash. Opening the outflow valves, the left sadk
cockpit waindow, and emergency exats was probably done 1n comnection with smoke
evacuvation efforts,

Sp1ll valves to "spill" and discharge of CO, 1nto the baggage compartment
are procedural items to combat a cargoe compartment fire and were accomplished.
Tt 1s recognized that accomplishment of these two 1tems 15 not compatible with
the conclusion that an 1nflight fire did not oraiginate beneath the cabin floor.
Any attempted explanation must of necessity be conjecture, However, 1t 15 con-
sidered likely that as the situation aboard the aircraft became very grave, precis
checklist 1tems were supplemented by any action that offered even a remote possi-
balaty of being helpful.,

The combustible materaal and source of ignation that started the fire are
not known. Although attempts to determine 1f any passenger had carried any
hazardous material aboard the aireraft did not reveal this had occurred, the
possibility cannot be ruled out. Such a material, either annocently or with
malicious intent may have been in the possessicn of a passenger. Leakage or
spillage of a flammable fluid with accidental or intentional ignition 1s a possable
situation. Substantial aircraft cabin fires are such a rare occurrence that a most

unusual and possibly not read1ly conceivable circumstance 1s visualized in this
instance,

\
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In examining the final maneuver and crash, 1t 15 apparent that the aircraft
was not under control of the crew. There are a number of hypotheses that can be
advanced to explain this loss of control including: distraction of the pilot;
farlure of the flight control rods due to fire damage; ineapacitation of the palot
by heat and/or smoke, a shift of loading caused by the passengers moving to the aft
end of the cabinj an overt act by some person aboard the aircraft, or any combina-
tion of these.

There 15 no probative evadence availlable to the Board on which to bhase a
determination as to the cause of the final maneuver.

2.2 Conclusions

A. Findings

1. The flight crew and stewardesses were properly qualified and certificated.

2. The weight and c.g. of the aircraft were within lamts at takeoff from
Washington, and on the basis of known facts, computed to be within 1amits at the
time of the crash.

3. Weather was not considsred to be a factor in the cause of this accident.

L. There was no powerplant or airframe failure prior to the accident.

5. There were no known alrcrew errors.

6. There was an inflight fire in the passenger caban.

T« Farefighting and smoke evacuation procedures were carried out by the crew.

8. The free-fall victim was exposed to high heat and heavy soot before he
left the aircraft through the No. I} mindow. He did not strike the tail, but re-

ceived fatal injuries due to impact with the trees and ground,

9. Sooting by inflight fire was caused by incomplete combustion of an
aliphatic hydrocarbon fuel.

10. The Board is unable to identify the source of fuel, the i1gnition point of
the fire, or the cause of the final maneuver,

B. DProbable Cause

The Board determines that the probable cause of this accident was an uncontrol-
lable inflight fire of undetermined origin, in the fuselage, which resulted in a
loss of control of the aircraft.
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3. RECOMMENDATIONS

Coples of recommendations wath the corrective action taken are attached.
Attachment No. 1 deals with the installed flight recorder and Attachment No. 2
the forward cargo compariment faire extinguisher.

BY THE CIVIL AERONAUTICS BOARD:

/s/ CHARLES S. MURPHY
Chairman

/s/ ROBERT T. MURPHY
Vice Chairman

/s/ G. JOSEPH MINETTI
Member

/s/ WHITNEY GILLILLAND
Member

/s/ JOHN G. ADAMS
Membex




COPY Attachment #1

FEDERAL AVIATION AGENCY
Washington, De C. 20553

Jamary 2, 196l

In Reply
Refer To: FS-110

Mr. TLeon H. Tanguay
Director, Bureauw of Safety
Caval Aeronautics Board
Washington, De G. 201428

Dear Mr., Tangoay:

This 18 to acknowledge your letter of December 17, 1963,
reference B-1~96, regarding impact damage to the
Tockheed 109-C flaight data recorder installed in the
PAWA 707, N7T09PA aircraft which crashed near Elkton,
Maryland, on December 8, 1963,

Your recommendations are being studied and we will
advaise you further on this matter.

Sincerely yours,
/s/ W. Lloyd Lane

George 5. Moore
For Director
Flight Standards Service



Attachment #1
COFY
FEIERAL AVIATTON AGENCY
Washangton, D. C. 20553

February 27, 196l
In Reply
Refer To: F5-110

Mr. Leon H. Tanguay
Inrector, Bureau of Safety
Civil Aeronautics Board
Washington, D. C. 20428

Dear Mr, Tanguay:

Tms refers to your letter of December 17, 1963, reference B-1-96,
regarding impact damage to the Lockheed 109-C flaght data recorder
installed an the Pan Ameraican World Airways B-=707, N709PA, aircraft
which crashed near Elkton, Maryland, on December 8, 1963, and our
letter of acknowledgment dated January 2, 196h,

With respect to the Lockheed 109-C recorder, we are exploring what
action can be taken to improve the crash resistance properties of this
recorder., Consideration 1s being given to modifications for strengthen-—
ing the record holder and the latches. If such modifaications can be
reasonably accomplished, we wall study the possibility of a retrofat
program by the airlines,

In addaition, a project has been established to revise Technical Standard
Order C51 to improve the performance standards related to crash resistance
of recorders. We anticipate a notice of proposed rule making on this
project by October 1, 196L.

The Agency also has two other related programs under way which can be
expected to provade further useful information. One of these 1s an
evaluation of tail-mounted recorders, The results will serve as a basis
in considering future revisions to the installation requirements. The
other program involves the development of an improved flight data recorder.
It 1ncludes consideration of the greatly inecreased crash survavability
capabilities which you recommend in this and previous correspondence.

We hope that this explains adequately the Federal Aviation Agency
activities 1n the area of flight data recorders.

Sincerely yours,
/s/ Edward C, Hodson
George 3, Moore

For Inrector
Flight Standards Service



COPY Attechment #1

CIVIL AERONAUTICS BOARD
BUREAU OF SAFETY

July 17, 1964

Mr. George S. Mocore
Director

Flight Standards Service
Federal Aviaetion Agency
Washington, D C 20553

Dear Mr Moore

This refera to your letter of February 27, 196k, which states the
action being taken by the Federal Aivation Agency on the Board's letter
dated December 17, 1963, relative to specific recommendastions for
improving the accuracy end the survivabality of flight recorders.

As you know, the Lockheed 109C flight recorder installed in the
United Air Lines Viscount Th5, WTLO5, which crashed near Newport,
Tennessee, on July 9, 1964, was very severely damaged by the ground
impact and the ensuing fire. The mechanical demage was total demolish-
ment of the case and the intermal mechanism, and the ensuing fire con-
sumed the accident portion of the flight record as well as fusing the
tape on the spools.

In view of the interest being generated following the Newport
accident, we would appreciate being advised as soon as possible as
to the current status of the FAA actions outlined in your above letter.
Sincerely yours,

/s/ Leon H Tanguay

Leon H. Tangusy
Director, Bureau of Safety



COPY
Attachment #1
FEDERAL AVIATION AGENCY
Washington, D. C. 20553

August T, 1964

Mr. Leon H. Tanguay
Director, Bureau of Safety
Civil Aeronautics Board
Washington, D. C. 20428

Dear Mr. Tanguay:

This is in reply to your letter of July 17, 1964, reference B-80-96,
concerning Federal Aviation Agency action on flight recorder improvements.
The following outlines the current status of Agency action:

l. An airworthiness directive is being processed as a Notice
of Proposed Rule Making. This AD is directed at improving
crash survivability on Lockheed Aircraft 8ervice Company
Flight Recorders, Models 109C and 109D, as follows:

a. On Model 109C, serial numbers up to and including
8/N 882, and Model 109D, serial numbers up to
and including S/N 135, replace the tape cassette
with a Lockheed Aircraft Service Company stainless
steel cassette, P/N 4024570-1.

b. On Model 109C, up to and including S/N 889, sew
off near the case the two latch clamps which are
to the left of the pitot pressure line connector
vhen facing the pitot pressure connector. File
the remaining edges of the clamp to conform to
the contour of the recorder case and install
Lockheed Aircraft Service Company clemping ring,
P/N Lo2U4582-1.

2. AD action is being considered which will require improvements
in the cassettes of the United Data Control and Fairchild

flight recorders.

3. Technicel Standard Order ¢-51, Aircraft Flight Recorders, is
being revised to incorporate increesed crash strength stand-
ards. Regulatory documentation leading to issuance of
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Notice of Proposed Rule Making 1s nearing completion.
We anticipate issuance of the NFRM on this subject
before October 1, 196l.

The NPRM on the installation of the flight recorder i1s being
finalized and 15 expected to be released on or about October 1,
196, The proposed rule will require the flight recorder to
be located and mounted in the airplane 1n such a manner that
the probability of rupture of the container as a result of
crash i1mpact will be minim zed. We further state that in
compliance with this requirement the recorder shall be located
as far aft as practicable and shall not be located aft where
aft-mounted engines are likely to crush the recorder dvring

1mpact.

In regard to our program to investigate improved recorders
(24 parameters), we have received proposals from five manu-
facburers. We will evaluate the proposals and seleect those
recorders considered best suitable for the program. This
action 15 expected to be completed by November 1, 196,

Sincerely yours,
/s/ George S. Moore

George S. Moore
Izrector
Flight Standards Service



COFY Attachment #1

FEDERAT, AVIATION AGENCY
Weshington, D. C. 20553

In Reply
Refer to: F5-102

August 28, 1964

Mr. Leon H. Tanguay
Director, Bureau of Safety
Civil Aeronautics Board
Washington, D. C. 20428

Dear Mr., Tanguay:

This 15 to ecknowledge your letter of August 21, 1964, reference
B-80-96, regarding the status of the actions concerning flight
recorder umprovements.

Your recommendation that the Airworthiness Directive include
reference to all modifications as an acceptable means of compliance
for the Feirchild Model 5U2hk recorder eas well as the UIC Model F-542,
inasmuch as the designs are comparable, 1s being considered and we
will advise you further on this matter.

Sincerely yours,

/s/ Jemes ¥, Rudolph

George S. Moore
For Director
Flight Standards Service



COPY Attachment #1

CIVIL AERONAUTICS BOARD
Washington, D. C. 20428

In Reply Refer To+ B-80-96

August 21, 196k

Mr. George S. Moore
Ihrector

Flight Standards Service
Federal Aviation Agency
Washington, D. C. 20553

Dear Mr. Moore:

This 1s in reference to your letter of August 7T, 1964, regarding
the status of the actions concerning flight recorder improvements.

Ttem No. 2 1n the above mentioned letter refers to Airworthiness
Directive action being considered which will require improvements in
the cassettes of the United Data Control and the Fairchild flight
recorders. We have been apprised of the proposed modifications to
flight data recorders manufactured by United Data Control for their
Model F-S542. These modifications include additional recording medium
protection plates against tearing and crushirg, and a magazine handle
latch to preclude inadvertent unlocking of the magazine. The modifi-
cation improvements are covered by UDC Dwg. SK-260, revision A, dated
June 19, 1964. We understand that similar modifications have not
been proposed for the Fairchild Model 5424 flight recorder.

We recommend, therefore, that the AD include reference to all
of the above described modifications as an acceptable means of compli-
ance for the Fairchild Model 5424 recorder as well as the UDC Model
P-542, inasmuch as the designs are comparable.

The last sentence in Item No. 4 of your letter reads, in part:
+ » « the recorder shell be located as far aft as practicable and
shall not be located aft where aft-mounted engines are likely to
crush the recorder during impact." The following rewording is sug-
gested as more appropriate: ". . . the record holder shall be located
as far aft as practicable but shall not be located in a position where
aft-mounted engines are likely to crush the record during crash impact.”
The above underlining is merely to point out the changes.

"

We would appreciate being advased as soon as possible relative to
the action contemplated on the issuance of the AD.

Sincerely yours,
/s/ Leon H. Tanguay

Leon H. Tanguay
Director, Bureau of Safety



COPY Attachment #1

FEDERAL AVIATION AGENCY
Washangton, D. C. 20553

Janvary 11, 1965 In Reply
Refer To: FS-120

Mr. Bs. R. Allen

Director, Bureau of Safety
Cival Aeronautics Board
Washangton, D. Coe 201428

Dear Mr, Allen:

This 1s 1n reply to your letter of August 21, 196k, and, i1n addition,
confirmation of telephone information forwarded to your office regarding
the latest developments on the airworthiness directives for the
Lockheed Air Service, Fairchild Flaght Data, and United Data Control
Recorders.

The followang outlines the current status of Agency actions:

a. Lockheed Aarcraft Service Company Flight Recorders,
Models 109C and 109D. An alrworthiness directive was
published in the Federal Register on July 29, 196l, as a
Wotice of Proposed Rule Making. An airworthiness directive
has been published on December 28, 196l.

be Fairchild Camera and Instrument Corporation Flight Recorder
Model ¥-5h2L,, The alrworthiness directive was published in
the Federal Register on November 20, 196lL, as a Hotice of
Proposed Rule Making.,

ce United Data Control Flaght Recorder Model 5h2. The
airworthiness directive was published as a Notice of Proposed
Rule Making in the Federal Register on December 5, 196,

In reference to your comments on the proposed rule for installation of
flight recorders, we waill consider your recommendations in our
proposed rule making action now in preparation.

Sincerely yours,
/s/ George S. Moore
George 3. Moore

Director
Flight Standards Servace
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FAA ATRWORTHINESS DIRECTIVE

65-1-3 Lockheed Aircraft Service Company Amdt. 39-17 Part 39
Federal Register December 29, 1964. Applies to Models 109C
and 109D Flight Recorders Installed in Aircraft as Required
by Applicable Operating Rules.

Compliance required within eight months after the effective
date of this AD, unless already accomplished.

To improve the crash survivability of the flight record,
modify the Lockheed Aircraft Service Company flight recorder
Models 109C and 109D as follows:

(a) On Model 109C serial numbers up to and including Serial
Number 882 and Model 109D up to and including Serial Number 135,
replace the tape cassette with a Iockheed Aircraft Service Company
stainless steel cassette P/N 4024570-1.

This directive effective January 27, 1965.

Revision Lockheed Aircraft Service Company Amdt. 39-135 Part 39
Federal Register September 11, 1965.

Revise AD 65-1-3, Models 109C and 109D flight recorders, by
deleting paragraph (b).

This amendment effective September 11, 1965.
Revision Lockheed Aircraft Service Company Amdt. 39-196 Part 39

Federal Register February 19, 1966. ,

Revise AD 65-1-3, Models 109C and 109D flight recorders, by:

1. Changing the compliance statement to read.

Compliance required as indicated, unlesas already accomplished.

2. Changing paragraph {a) to read:

(a) Within eight months after the effective date of Amendment

39-17 (29 F. R. 18477), on Model 10SC, serial mumbers up to and including
Serial Number 882 and Model 109D up to and including 8erial Number 135,

replace the tape cassette with a Lockheed Afircraft Service Company
stainless steel cassette P/N 402457C-1.
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3. Adding the following new paragraph (b) and the following
parenthetical reference statement to read:

(v) Within eight months after March 24, 1966, on Mcdel 109C, -
up to and including Serial Number 889, saw off near the case the two
latch clamps which are to the left of the pitot pressure line con-
nector when facing the pitot pressure line connector. File the
remaining edges of the clamp to conform to the contour of the recorder
case, and install Lockheed Aircraft Service Compeny clamping ring,

P/N 4024582-803, or an equivalent approved by the Chief, Aircraft
Engineering Division, FAA Western Region,

(Lockheed Aircraft Service Company Bulletin No. 31-12 dated
April 1, 1965, covers this subject. )

This amendment effective March 24, 1966.



CoPY Attachment #2

CIVIL AERONAUTICS BOARD
BURFAU OF SAFETY

October 9, 196)

Mr. George Se. Moore
Darector

Flight Standards Service
Washington, D.C. 20553

Dear Mr. Moore:

During the Board's investaigation of the recent acecident near
Parrottsvalle, Tennessee, on July 9, 196lL, involving a United Air Iines
Vackers Viscount, N7L0S5, several static and anflight tests were conducted
on the fire extinguishing system for the underfloor cargo compariment
using similay airecraft. The results of these tests pointed ocut certain
discrepancies which could sericusly affect the safety of the aarcraft
and passengers.

At least fifteen fire extanguishers, Pyrene Duo Head Model DCD=-10
were discharged durang the static and i1nflight tests. This extinguisher
15 located behind the first officer on the right hand side of the flight
deck compamionway. Connection of the extinguisher to the underfloor
cargo compartment spray tube assembly 1s accomplished by means of a
flexible hose between the bottle discharge head and a bayonet floor
fitting. This arrangement allows the bottle to be utilized as a portable
extinguisher should the need arise. All of the static tests were conducted
with the flexable hose configuration. United Air Laines replaced the
flexable hose with a rigid tube for the inflight tests,

The most serious discrepancy noted during the tests concerned spraying
of COp anto the cockpit when extinguishers were discharged. At least
five of the fifteen tests resulted in the pas escaping into the cockpit
where COp concentrations in the atmosphere at head level were measured
at maximum values of 12 percent. This leakage occurred at the bayonet
floor fitting on the flexable hose installations and at the valve in the
bottle discharge head of the extinguashers with the rigid tube installation.
In each of these cases very little of the €0, was discharged into the under-
floor compartment.
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A second discrepancy concerned improper installataon of the metal
seal diaphrapgm, Pyrene P/N 4,9/901),0, which 1s installed in the discharge
head of the extinguisher., This seal diaphragm covers the outlet port
of the discharge valve and 1s installed prior to charging the extinguisher.,
Brass terminal blocks attached to each end of the seal are commected to
electrical wiring in the discharge head for normal elecirical discharge.
When the dascharge button 1s pressed i1n the cockpit current flows through
the seal diaphragm which acts as a resistance and results in heating the
seal, When the temperature rises sufficiently, the metal 15 softened and

the 200 psi pressure in the extinguisher causes the seazl to rupture and
the (o flows into the underflcor compartment,

A number of these seal diaphragms were removed from the extinguisher
discharge heads during the tests and examined. Several were found to have
been installed off center resulting in amproper or incomplete ruptures.
Photographs of representative seals are enclosed for your information.
Comparison of the seal termainal blocks to their locating slots in the dis-
charge head indicates the reason for the off-center installation. The
slots are three=fourths of an inch wide whaile the terminal blocks are
fave-eaghths of an inch wde. This one-eighth of an inch tolerance alilows
the seal to be misposaitioned a critical one-sixteenth of an inch off center.
The fact that mispositiomng of the seal by such a small amount can result
in gquegtionable operation of the extinguisher system would indicate marginal,

if not poor, design.

The Viscount Maintenance Manual contains explicii instructions for
ensuring that the seal diaphragm is centered over the discharge valve
opening. However, from the number of mispositioned seals noted during the
tests, 1t 1s apparent that the manual instructions are not being followed.

Based on the results of the static and 1nflaght tests as detailed in
the preceding paragraphs, the Board believes that the Pyrene fire extin~
guishing system for the underfloor cargo compartment as installed on
Viscount aircraft i1s not only inadequate for its intended purpose but also
poses a danger to the flight crew.

Therefore, the Board recommends that the Federal Aviation Agency
evaluate the design of the Pyrene Duo Head Model DCD-1C fire extinguisher
system and take such corrective action as wall increase i1ts reliability amnd
prevent release of COp into the habitable portions of the aircraft.

Flight Standards Service persomnel assisting in the investigation of
this accadent are aware of these discrepancies and will continue to receive
information relative to the problem. Personnel of our Engineering Division
w1ll also be available for further consultation on this matter.

Sincerely yours,
/8/ B. R. Allen

for Leon H. Tanguay
‘Director, Bureau of Safety

Enclosure



COPY Attachment #p

FEDERATL: AVIATION AGENCY
Washington, D. C. 20553

In reply
refer to: FS5-120

July 26, 1965

Mr. B. R. Allen

Director, Bureau of Safety
Civil Aeronautics Board
Washington, D. C. 20428

Dear Mr. Allen:

This 15 1n answer to your letter of October 9, 196k, reference B-80-96,
concerning the COp fire extinguishing system on the United Aar Lines
Vickers Viscount aircraft. It supplements our acknowledgment letter
of October 19, 1964. Your letter of November 17, 1964, and our answer
of December 15, 1964, also bear, 1n part (as will be explained), on
this same subgect.

We have evaluated the design of the Pyrene Duo Head Model DCD-10 fire
extinguisher system. During this evaluation particular attention was

peid to> the two discrepancies mentioned 1n your October 9, 1964, letter.

The first of these, spraying of 002 into the cockplt when exiingmishers were
discharged, was the subject of your letter of November 17, 1964, and our
answer of December 15, 1964. The second discrepancy was in regard to the
improper installation of the metal disphragm, Pyrene P/W 49/90140, in-
stalled i1n the discharge head of the extinguisher.

As a result of our investigation, we have published a proposed airworthi-
ness directive, applicable to the Vickers Viscount Model Thk, 745D, and
810 seraes aircraft equipped wath Pyrene fire extinguishers. The proposal
appesared in the Federal Register of June 29, 1965, as Docket No. 6734.

During our investigation of thas subject, we worked with representatives
from UAL and the Air Registration Board, as well as your own techmical
persconnel. Several independent flight tests were conducted, and also
ground (using an installed system}, and laboratory tests. Reports on
these tests were submitted as exhibits at the public hearing at Knoxville,
Tennessee, January 11-16, 1965.



We believe that the proposed AD coutalns adequate instructions for
elimineting the noted discrepancies. Lf the overhaul, 1aspe-tlon, and
tests provisions conteined therein are carried out, the leakage of CO

into the cockpit from the underfloor cargo compartment fire extinguwishing
gystem will be a mimimum consistent with approved flight crew emergency
procedures for fire protecticn. These procedures were lasted, in part,

1n our letter of December 15, 196L4. Subsequent to compliance with the
noted proposed AD, manual discharge of the CO, system w1ll not be necessary,
although thls mode of operetion will still be avallabe 1f desired.

All commumications received on or before July 27, 1965, will be coneidered
by the Admimistrator before taking action upon the proposed rule. Since

few operators use the sffected airplanes, we do not anticipate many comments
In any event, we feel assured that our corrective action will eliminate the

problems uncovered during your 1nvestlgation, as stated in your subject
letter

Sincerely yours,
/s/ G. 8. Moore
George 8§ Moore

Director
Flight Standards Service



COFY Attechment #2
FEDERAL AVIATION AGENCY

WASHINGTON, D. C. 20553

December 15, 196k

In reply
refer to: FS-431

Mr. B. R. Allen

Director, Bureau of Safety
Civil Aeronautics Board
Weshington, D. C. 20L28

Dear Mr. Allen:

This 1s 1n reply to your letter of November 17, 1964, regarding dis-
crepancies in the Pyrene fire extinguisher system on the United Air
LinesVickers Viscount aircraft

Our studies concerning the Viscount CO, system of which you were ad-
vised i1n our letter of October 1G, 1965 ; have not been completed. For
your information, Vickers Armstrong has notified all Viscount cperators
with cockpit CO2 systems to manually discharge the extinguishing agent
into the lower cargo bin.

Pending completion of ocur investigation, as an interim precauticnary

measure, we are instructing our field perscomnel to request all Viscount
operators with this same system to take the following action:

1. Re-emphasize to their pilots the need to don smoke masks
before discharging the lower cergo bin C0s cylinder.

2, Instruct their pilots to manually discharge 002 for ihe
lower cargo compartment.

3. Notify their pilots that it is possible for CO, to leak
into the cockpit area.

We certainly appreciate your recommendations.
Sincerely yours,

/s/ . W. Walker

for George S. Moore
Director
Flight Standards Service



COFY Attachment #2

CIVIL AFRONAUTLICS BOARD
BUREAU OF SAFETY

November 17, 1964

Mr. George S. Moore
Director

Flight Standards Service
Federal Aviation Agency
Washington, D. C. 20553

Dear Mr Moore:

During the course of our continuing investigation of the accident
involving a United Air Lines Vickers Viscount aircraft near Parrottsville,
Tennessee, on July 9, 1964, 1t was revealed, during static apd flaght
tests, that certain discrepancies existed i1n the Pyrene fire extinguisher.
The most serious of these discrepancies was the spraying of CO, i1nto the
cockpit arez when extinguishers are discharged This was determined to
have been due to leakage at either the bayonet floor fitting or at the
valve 1n the head of the discharge bottle.

This discrepancy was previously brought to your attention in ocur
correspondence of October 9, 1964, wherein we recommended that the
Administrator evaluate the design of the Pyrene Duo Head Model DCD-10
fire extinguisher system. Your letter of October 19, 1964, i1ndicated
that our recommendation was being studied.

We believe that during the period required for your study the poten-
tial) hazards outiined in ocur previous recommendation continue to exist.
Therefore, it is further recommended that all operators of Viecount air-
craft having a Pyrene cylinder lnstallation within the general cockpit
area, be requested to re-emphasize the need for pilots to don smoke
masks before discharging the lower cargo bin CO, cylinder.

In addrtion the operators should be informed that a CO, spray
darected into the cockpit area could result in considerable distraction
if the pilots are unaware that such an incident could occur.

Sincerely yours,

/s/ B. R. Allen

B. R. Allen
Director, Bureau of Safety



COFY

Attachment #2
FAA ATRWORTHINESS DIRECTIVE

65-21-6 Vickers Amdt. 39-131 Part 39 Federal Register
September 3, 1965. Applies to Viscount Models Thh,
745D, and 810 Series Airplanes That Are Equipped With
Pyrene Fire Extinguishers, Type DD 2, DCD 2-1/k,

ICD 10, or ICD 11.

Compliance required at first asirplane overhaul or within
six months after the effective date of the AD, whichever occurs
first, unless already accomplished.

To prevent further failures of Pyrene fire extinguishers of
the subject models, accomplish the following.

(a) Overhanl, inspect, and test the fire extinguishing
systems thet are equipped with electric discherge facility, in
accordance with revised requirements in British Aircraft Cor-
poration (Weybridge Division) Preliminery Technical Leaflets
No. 256 (700 Series), No. 120 (800/810 Series), (Amendment TR 25
to Viscount Maintenance and Instruction Manuals and Amendment
TR3 to the Accessories Manual cover the same subject). Subsequent
overhaul of the fire extinguishing system must be carried out in
accordence with these specified periods in the FAA-approved
maintenance schedule,

(b) The spray ring system must be blown through with warm
dry alr to insure that the piping and discharge holes are free of
chstructions during the overhaul of the airplane at periods
specified 1n the FAA-approved meintenance schedule.

This directive effective October 3, 1965.



